DISCUSSION
As evident in the results, the simultaneous iontophoresis of noradrenaline or adrenaline with pilocarpine produced copious sweating , in confirmation of KuNo's4,5) and GIBSON'S6) experiments where the increased sweat secretion was induced by the combination of pilocarpine and adrenaline . We employed two subjects who responded to noradrenaline in concentration of 10-8g/1 and adrenaline in concentration of 10-5g/1 , but their responses varied from time to time, revealing sometime greater and sometime smaller sweat rates than the control sweating induced by pilocarpine alone . A student who was not included in the subject group, responded to noradrenaline in concentration of 10-9g/1 and adrenaline in concentration of 10-8g/1 with more pronounced daily variation.
(Noradrenaline in concentration of 10-8g/1 and adrenaline in concentration of 10-5g/1 were too much concentrated in his case to produce sweating because of vaso-constriction.
Therefore , this student was excluded from the experimental subject group.) Thus, it seems that there is the individual as well as daily variation concerning the responsiveness of the sweat gland to noradrenaline and adrenaline administration. The results reveal that the sodium and chloride concentrations and Na/K ratio in the human eccrine sweat over the general body surface , induced by simultaneous iontophoresis of noradrenaline (alpha adrenergic stimulating) and pilocarpine, were higher than those of sweat induced by pilocarpine alone. Those of sweat induced by simultaneous iontophoresis of adrenaline (alpha as well as beta adrenergic stimulating) revealed also higher than the control, but not significant, except for Na/K ratio. These results coincide with those in our previous experiments on the palmar sweat of the monkey2). We have reported that the emotionally-induced human palmar sweat reveals higher sodium, chloride and potassium concentrations as well as lower Na/K ratio than those of the heat-induced human body sweat (Na 2.3-2.5 times, Cl 2.5-2.7 times, K 3.2-3.3 times, Na/K ratio 0.82-0.84 times), and that the human body sweat produced by physical exercise contains more sodium and chloride than does the sweat produced by heat or pilocarpine stimulation alone (Na 139%, Cl 138%, K 100%, Na/K ratio 129%)1).
It has also been known that noradrenaline and adrenaline are released from the adrenal medulla into the blood circulation upon emotional stress or physical exercise (references, omitted).
On the basis of the foregoing findings as well as in our present experiment, a possible interpretation of high salt concentration in sweat induced by the combination of noradrenaline and pilocarpine, or adrenaline and pilocarpine is that those drugs can accelerate the rapid passage of sweat in the duct, more strongly than pilocarpine atone, owing to the abrupt expulsion of sweat due to the contraction of myoepithel, and thus the reabsorption of salt at the duct is reduced.
A survey of the literatures concerning the evolutional development of the sweat gland reveals that the apocrine sweat glands are primitive organs, and in man they are relics of a waning system, whereas the eccrine glands are the more recent and advanced glands7). While the apocrine glands respond primarily to emotional or adrenergic stress, the eccrine glands over the general body surface have developed to respond primarily to thermal or cholinergic stress8).
The eccrine gland itself seems to have dual origin: those in the palms and soles being the most ancient (primitive) and those in the general body (hairy skin) surface are newly acquired (developed)4). Just as an assumption has been made that the ancestors of man may have had the apocrine sweat gland widely distributed over the body7), it is possible to presume that the primitive type eccrine sweat gland which respond to emotional or adrenergic. stress may once have been widely distributed over the body in the process. of the evolutional development of the sweat gland. Some of these primitive type sweat glands are known to still remain over the general body surface In the continuous records of the human perspiration by OGAWA et al .9), and in those by NAKAYAMA10), the sharp waves of the sweat output in the chest synchronize with those in the palm responding to emotional stress.
Irro's schooll11)-25) is the first to postulate the existence of the two kinds of secretory cells in the eccrine sweat gland and that the eccrine sweat gland cannot be simply differentiated from the apocrine sweat gland since the apocrine type secretion (decapitation) is present in both sweat glands. Existence of the two kinds of secretory cells (clear cells and dark cells) has now been widely accepted to be seen in the sweat gland of man,11,-17,21,23-26) monkey18,19,27-34), cat18,35), dog18), and rat20,22,86). As shown in TABLE 2, the and inderal (beta adrenergic blocking) on the sweat electrolyte concentrations were clarified in the human sweat gland, as was clarified in the palmar or plantar sweat gland of the monkey2) (Actually, it seems difficult to administer these drugs systemically in man as was performed in the monkey).
In an attempt to get more experimental evidences for the present hypothesis, histological and electronmicroscopical studies to clarify the relative concentration of the dark and clear cells in the human palmar (primarily primitive) and body (primarily developed) sweat gland, are now in progress.
The presence of the beta adrenergic innervation has been better suggested in our previous experiment on the palmar or plantar sweat of the monkey with isoproterenol and inderal administration2). Also, TANAKA et al. 45, 46) have reported the sudorific effect of isoproterenol in man; and HAYASHI, in the mouse47). GIBSON has reported that the abnormally elevated chloride value in the sweat of patients with cystic fibrosis were lowered by simultaneous iontophoresis of isoproterenol and pilocarpine, as compared with the control sweat induced by pilocarpine alone, in spite of the increased sweat rate with isoproterenol administration6). In short, whether or not the alpha and beta adrenergic mechanisms are only concerned with the innervation of the myoepithel, or also involved with the secretion of the sodium reabsorption inhibiting-or facilitating factors from the dark cells, is not yet established and the interpretation here presented is the authors' working hypothesis.
The evidences for the hypothesis will be experimented later when the precursor sweat is able to be dealt with. SUMMARY 1. Analysis of electrolyte composition of human body sweat induced by simultaneous iontophoresis of noradrenaline and pilocarpine (noradrenaline sweating) revealed increased sodium and chloride concentrations as well as increased Na/K ratio, compared with the control sweating induced by pilocarpine alone. 2. Human body sweat induced by simultaneous iontophoresis of adrenaline and pilocarpine (adrenaline sweating) seems to present an increased sodium and chloride concentrations as well as increased Na/K ratio, while the difference from the control sweating is not statistically significant except for Na/K ratio. 
